The effect of functional endoscopic sinus surgery (FESS) was evaluated in 20 patients with chronic sinusitis. The physiological function of sinus mucosa and its mucociliary transport mechanism was assessed pre and post operatively in patients undergoing FESS by performing Saccharin clearance test. The effect of functional sinus surgery on nasal mucosa was evaluated using scanning electron microscopy and study of the ultrastructure of cilia in pre and post operative patients and correlation with histopathological examination. The mucociliary transport mechanism of the sinus mucosa improved 6 weeks following surgery. Histopathologically there was evidence of improvement in the ciliary population and decrease in infl ammation, ulceration, fi brosis, vascular congestion, edema, squamous cell metaplasia, basement membrane thickening and polyp formation in comparison to the diseased mucosa sampled preoperatively. Scanning electron microscopic examination revealed considerable increase in the ciliary area as well as the orientation of cilia. Subjective improvement 6 weeks following surgery was confi rmed by decrease in saccharin test time. This study revealed that FESS is an effective surgical procedure in chronic sinusitis and improves the overall function of the sinuses
Introduction
Chronic sinusitis is defi ned as persistence of infl ammation of the paranasal sinuses fo more than 12 weeks with or without treatment. The cornerstone of accurate diagnosis and treatment of chronic sinusitis is a thorough compilation history and a complete physical examination, including nasal endoscopy and imaging. Before considering surgery the evaluation should clearly indicate that chronic sinusitis is responsible for the patient's constellation of symptoms. Functional endoscopic sinus surgery is considered to be the treatment of choice for chronic sinusitis which does not resolve with conservative medical management. Outstanding short and long-term results have been reported in the literature. In addition, endoscopic sinus surgery signifi cantly improves quality of life.
In this study the effect of functional sinus surgery on nasal mucosa was evaluated using scanning electron microscopy and study of the ultrastructure of cilia, pre and post operatively and its correlation with histopathological examination. The effect on function of the sinus was evaluated by using the mucociliary clearance test, saccharin test, pre and post operatively.
Materials and methods
Twenty patients with chronic sinusitis were selected for this study during a period of 2 years from July 2002 to June 2004. Of these 20 patients 13 were males and 7 were females age ranging from 16-63 years (Mean age: 25.55 yrs). 10 normal patients with no symptoms and signs of infl ammation in nose and paranasal sinuses were subjected to Saccharin test and they formed the control group for this test. 60% of the control group patients were females and 40% of them were males.
Pre operative Saccharin time on nasal mucosa was recorded in all the patients. All these patients underwent functional endoscopic sinus surgery (FESS). Per operatively a 5 × 5 mm mucosal specimen from superolateral wall and ostium of the maxillary sinus were taken on both sides for scanning electron microscopic study and histopathological examination. Repeat saccharin test and nasal mucosa samples were taken at time of post operative review at 6 weeks. All the above observations were analyzed.
The ultrastructure of the cilia was studied by the scanning electron microscopy. The nasal mucosa was processed before observing in the scanning electron microscope through the following steps.
Primary fi xation with 2.5% Glutaraldehyde with buffering done at pH7.4, washing with 0.1 Monophosphate buffer 3 changes of 15 minutes each at 4°C, Post fi xation with 1% Osmium sulphate (0S04) for 2 hrs at 4°C, followed again by Washing with 0.1 Monophosphate buffer 3 changes of 15 minutes each at 4°C. Sequential Dehydration initially with 30% Acetone -15 min at 4°C, followed by 50% Acetone -15 min at 4°C, 70% Acetone -15 min at 4°C, 80% Acetone -15 min at 4°C, 90% Acetone -15 min at 4°C, 95% Acetone -15 min at 4°C,100% Acetone -30 min at 4°C.
Critical point drying using Liquid C02 at its critical point 31.5°C at 1100 PSI was done following which the sample mounted on Aluminium stubs. Sample was divided into 2 pieces and one was reversed for examination. Sputter coating was done using Gold. 35 nm thick fi lm coating. The samples were observed in Scanning electron microscopy.
To study the number, density and the regeneration potential of the cilia the parameter of ciliary area is used. This term designates the area occupied by the cilia on the surface of epitheliurn and was used by Guo et al., in their quantitative study on the cilia of the paranasal sinuses [5] .
Results of the study were analyzed on the basis of the outcome of Saccharin test, histopathological examination of goblet cells. Oedema, squamous cell differentiation, basement membrane thickening, vascular congestion, infl ammatory cells, fi brosis, ulceration. Sub mucosal gland hyperplasia, Polyp formation and Electron microscopic study of Ultra structure of cilia and Ciliary orientation pre and post operatively.
Patients of age 15-65 yrs from both sexes were included in the study. The inclusion of patients in this study was based on the presence of at least two cardinal symptoms, diagnostic endoscopic fi ndings and computerized tomographic fi ndings of paranasal sinuses. The symptoms included recurrent episodes of headache, nasal obstruction, nasal discharge, post nasal drip. The Diagnostic nasal endoscopic fi ndings included oedematous or congested mucosa, narrow middle meatus, narrowed osteorneatal complex (OMC), deviated nasal septum, presence of mucopus in middle meatus and anatomic anomalies in middle meatus. The features in CT PNS were mucosal thickening in maxillary sinuses, presence of maxillary polyp, and presence of fl uid level, presence of radiological changes in ethmoid or frontal sinuses in addition to maxillary sinuses. narrow OMC and turbinate hypcrtroph.
Patients with disorders such as nasal polyps, fungal disease in nose & paranasal sinuses, malignancy, general systemic disorders -Hypertension, Diabetes mellitus, Tuberculosis, previous sinus surgeries, use of nasal steroids pre operatively, smokers except those who have stopped smoking 6 months before study, ciliary disorders Immotile cilia and Kartagcner's syndrome were excluded from the study.
Results and observations

Saccharin test timing
The mean pre operative Saccharin test time was found to be 16.20 minutes with post operative mean value of 10.30 minutes. This proved to be highly signifi cant in patient outcome p value : P < 0.001 SS (Table 1) 
Histopathological changes
Semiquantitative grading was done in comparison with normal mucosal histology. (Table 2 and Table 3 ) 
